Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.048; wR factor = 0.126; data-to-parameter ratio = 24.2.
In the title compound, C 17 H 23 NO 5 , the pyrrolidinone ring is in an envelope conformation. The tert-butyl carbonate and 4-methoxyphenyl groups are arranged on the same side of the pyrrolidinone ring. The methoxy group is coplanar with the attached benzene ring. The molecules are linked into chains along the b axis via C-HÁ Á ÁO hydrogen bonds.
Related literature
For bond-length data, see: Allen et al. (1987) . For ring conformations, see : Cremer & Pople (1975) . For the biological properties of pyrrolidine alkaloids, see: Iida et al. (1986) ; Matkhalikova et al. (1969) ; Reddy & Rao (2006) ; Royles (1996) . For syntheses of compounds containing a tetramic acid ring, see : Chandrasekhar et al. (2005 : Chandrasekhar et al. ( , 2006 ; Gurjar et al. (2006) ; Yoda et al. (1996) . For a related structure, see: Mohammat et al. (2008) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2005 ); cell refinement: APEX2; data reduction: SAINT (Bruker, 2005 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003) . Gurjar et al., 2006; Yoda et al., 1996) , which eventually can be used as a template in multi-step syntheses of natural products such as codonopsinine isolated from Codonopsis clematidae. Codonopsinine exhibits antibiotic and hypotensive activities without affecting the central nervous system (Matkhalikova et al., 1969) . We have synthesized the title compound and its structure is reported here.
The molecular structure of the title compound is shown in Fig. 1 . The pyrrolidinone ring adopts an envelope conformation, with atom C3 displaced from the C1/C2/C4/N1 plane by 0.310 (2) Å; the puckering parameters (Cremer & Pople, 1975) are Q = 0.194 (1) Å and φ = 111.1 (4)°. The methoxy group is coplanar with the benzene ring as indicated by the torsion angle C17-O5-C8-C7 of −2.06 (19)°. In the tert-butylcarbonate moiety, atoms C12, C13, C14, O2, O3 and O4 lie on the same plane, with O4 deviating by a maximum of 0.019 (1) Å. All bond lengths and angles show normal values (Allen et al., 1987) and are comparable with those observed in a related structure (Mohammat et al., 2008) .
Weak C-H···O intramolecular interactions are observed in the molecular structure. In the crystal packing (Fig. 2) , the molecules are linked into chains along the b axis via C2-H2···O1 i , C4-H4···O1
ii and C17-H17A···O3 iii hydrogen bonds (Table 1) .
Equimolar amount of diethyloxalacetate sodium salt (20.00 g, 95.2 mmol), anisaldehyde (11.60 ml, 95.2 mmol) and methylamine (11.74 ml, 95.2 mmol) in ethanol (200 ml) was refluxed to obtain an α,β-diketo ester (7.78 g, 28%). Diethoxycarbonylation of this α,β-diketo ester (2.62 g, 8.94 mmol) was then successfully carried out by refluxing in 10% HCl solution to give a basic pyrrolidinone ring skeleton (0.86 g, 44%). Reduction of this diketone (0.32 g, 1.46 mmol) was carried out in sodium borohydride/methanol at 273 K to give the hydroxy keto amide (0.29 g, 92%). Protection of the hydroxyl group (0.29 g, 1.3 mmol) was successfully carried out using tert-butoxycarbonyl (Boc 2 O), and 4-dimethylaminopyridine (DMAP) in tetrahydrofuran (THF) via stirring at room temperature for 24 h to obtain the title compound in 76% yield (0.31 g).
Colourless block-shaped single crystals suitable for X-ray structure determination were obtained by slow evaporation of an ethyl acetate-petroleum ether (1:1 v/v) solution after several days.
supplementary materials sup-2 Refinement H atoms were placed in calculated positions with C-H = 0.95 Å (aromatic), 0.98 Å (CH 3 ), 0.99 Å (CH 2 ) and 1.00 Å (CH), and with U iso = 1.5U eq (C) for CH 3 atoms and 1.2U eq (C) for other H atoms. A rotating group model was used for methyl groups.
Figures Fig. 1 . The molecular structure of the title compound, showing 50% probability displacement ellipsoids and the atomic numbering. Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Experimental. The data was collected with the Oxford Cyrosystem Cobra low-temperature attachment. 
